This article reports on an ongoing investigation of Internet development in
Information and communication technologies have altered business, education, research, medical, and governmental practices. Additionally, expanded information storage and retrieval abilities, as well as broadened communication channels, affect cultural practices in both transparent and invisible manners. Acknowledging the wide-ranging transformation that new technologies have on contemporary life, researchers are using numerous analytical approaches to examine the scope and magnitude of such effects. Indeed, developing an understanding of how information technology (IT) affects culture and communication practices is crucial if such technologies are going to ful ll their broad-based promise of transforming transactions from small to large. However, current modes of analysis have yet to account for speci c patterns of IT use, including a persistent digital divide, populations that resist going online, users who go online initially but then drop out, and users whose online experience of the technology is at variance with expectations and planned applications. Additionally, present modes of analysis do not account for culturally variant patterns of technology adoption and usage. This latter point is particularly important when conceptualizing how IT can assist development efforts in diverse societies.
As a response to current modes of analysis, and in an attempt to prioritize how culture affects technology diffusion and usage, this project examined IT in cross-cultural contexts, with a particular focus on IT development in Central Asia, speci cally in Uzbekistan. This article describes the exploratory research stages of the project in Uzbekistan that include surveys and interviews. The focus of this stage of the research was on developing a view of technology infrastructure and usage in Uzbekistan today in an attempt to generate an understanding of how culture operates as a variable in IT adoption and usage. One goal of this project was to develop a methodology that is situated within local cultures and that draws on qualitative and quantitative research approaches to demonstrate how to study effectively the potential and future impact of IT in a region that is currently technologically less developed.
The work began in 2000 with 5 months of initial exploratory work in the region and continued throughout 2002 to 2003 with extensive eldwork. In November 2002, members of the research team traveled to Uzbekistan to obtain accurate and up-todate information that could subsequently be used to develop an appropriate sampling method and a large-scale survey for administration in the region in spring 2003. This article discusses the preliminary research that drove the November trip and two surveys that were administered in autumn 2002.
As mentioned, our overall research question focuses on an ongoing effort to understand how culture and policy affect patterns of IT adoption and adaptation. What makes Uzbekistan a particularly productive research site for such inquiry is the combination of early stages of Internet adoption coupled with the cultural isolation of the region. The disjuncture between cultural isolation and rapid growth of cultural artifacts of technology results in speci cally situated resistances to the Western metaphors that drive technology production, design, and implementation, and thus make it easier to identify what components of IT are most culturally situated and need to be most dramatically altered to be crossculturally meaningful. In addition, the region still holds the promise of signi cant numbers of novice users whose attitudes and usage patterns in the early stages can be examined to understand better how new users approach information and communication technologies.
Studies that acknowledge the different factors in uencing gaps in IT use make it clear that understanding local conditions, including the speci cs of how people gain access, is crucial for the success of a program. Recent research shows that integrating IT in diverse settings requires exibility and an understanding of local needs; however, these studies focus more often on analyses that strive to make sense of usage patterns rather than using information about cultural differences and other factors to guide implementation plans for IT projects. For example, dealing with impoverished populations can require different models of access, such as the community access model proposed by the M. S. Swaminathan Research Foundation (Arunachalam 1999) . Distance education initiatives in poor areas have had to grapple with speci c challenges that have necessitated changing designs to meet local needs (Rubens and Southard 2000; Damatin 2000) . Particularly with respect to health initiatives in both national and global contexts, this becomes an essential component of Internet access (McCloskey 2000; Bishop, Bazzell, Mehra, and Smith 2001) . What becomes increasingly interesting, as well, are the studies that investigate various conceptual levels of infrastructure such as the effect of locally generated or locally meaningful content on patterns of Internet use (Bishop, Bazzell, Mehra, and Smith 2001; Chon 2001; Carvin 2000; Davis and Trebian 2001; White and Lester 2001) , whether related to a burgeoning national population like China (Chon 2001) or attempts to make the Internet meaningful to inner-city youth by using the schema of hip-hop music to increase a population's awareness and acceptance of technology (White and Lester 2001) .
As researchers have begun to consider diverse factors within debates about how IT can be effectively integrated into diverse communities, various methodologies have been developed. Indeed, there are numerous quantitative and qualitative approaches to measuring IT development that have been eld-tested around the world. Research such as e-readiness reports measure factors like IT infrastructure and economics to determine the extent to which a country or region is wired. Most assessments seem to rely on quantitative methods and preexisting statistics such as government-reported gross domestic product, number of telephone lines, and literacy rates. Of the many tools that fall into this category, it is worth considering the Networked Readiness Index, an e-readiness assessment from the Harvard Center for International Development, that incorporates an exhaustive list of criteria to produce metrics measuring a county's likelihood to succeed in the IT development realm. Such criteria include information on telephony infrastructure, policy, busi-ness models, and literacy rates: all preexisting data. In fact, 77 countries (including the Central Asian region) were excluded from the Center for International Development's 2001-2002 study because of the dif culties in nding data for them (Kirkman, Osorio, and Sachs 2002) . Thus, although the Harvard method has been used in numerous countries, and the results have provided important blueprints for policy makers, such an approach is of limited value in a region such as Central Asia.
Other approaches include the UN Development Programme's Technology Achievement Index, which uses preexisting statistics such as number of patents, telephone lines, and mean years of schooling. This methodology allows for a broad overview of international diffusion of technology, but incomplete data for dozens of countries make it dif cult to see even this broad picture (UNDP Human Development 2001).
The Mosaic Global Diffusion of the Internet Project studies Internet diffusion in several countries, developing an evaluation framework for studying Internet adoption that considers six dimensions: pervasiveness, geographic dispersion, sectoral absorption, connectivity infrastructure, organizational infrastructure, and sophistication of use (Wolcott et al. 2001) . As part of its evaluations, the Mosaic Group sends in region-speci c research teams to conduct contextual research in the countries; however, its core statistics are from other sources such as local governments, government-controlled agencies, or private consulting groups (The Global Diffusion of the Internet Project 2002).
These and other approaches have been used by academics, policy makers, and businesses that are striving to understand the vastly complex web of interrelated factors that affect how a speci c setting interacts with information technology. Although the methods developed in this area contribute signi cantly to the understanding of IT development, many issues remain unexplained by the research. One example can be seen in the problematic conclusion about France by the Harvard team. Although it meets many of the criteria deemed by the methodology to be crucial for IT development success, France still lags behind many other industrialized nations, and in fact, it is ranked at 24 and is anked on the scale by Estonia and Italy for networked readiness. France drops on the Networked Readiness Index because its network use is relatively low (ranked at 27); however, considering its rank of 14 for enabling factors related to network infrastructure and policies, one would expect the country to be rated more highly. Clearly, there are other elements that account for differential rates of development and usage, elements that are not completely accounted for in the currently deployed methodologies. As a result of ignoring or deemphasizing culture as a variable, such approaches are ultimately unable to provide the level of analytic granularity necessary for complete understanding of issues related to a persistent digital divide.
Although it may seem clear that there is a need for alternative perspectives to research IT as a development tool, it is less apparent why Central Asia provides a useful arena for developing such an approach. In the last decade, numerous studies on Internet technologies in post-Soviet countries have been conducted, but such work has not highlighted the kind of cultural issues central to this project (Daniels, Cronje, and Sokolowski 1998; Daniels 1999; Pakstas and Pakstiene 1993; Wheeler, Zlamalova, and English 2000; Lajos and Szucs 1998; Woodard 1995; Bollag 1994) . Indeed, as preliminary research in the late 1990s demonstrates, Central Asia has a host of characteristics that make it a valuable site for researching patterns of IT development. First, because of geographical and political conditions, Central Asia has remained largely isolated from the West. Cultural in uence in Uzbekistan has traditionally been from Russia, the East, and the Middle East. Users of IT in the region, then, were as of the early 1990s unlikely to have had considerable prior exposure to Western metaphors and cultural assumptions about IT. Unlike much of South America, for example, Uzbekistan does not have decades of vast exposure to mainstream American culture, and because technology is a cultural artifact, its shape is determined in part by the context in which it is developed; the dissonance between Western culture and Central Asia provides a cognitive gap that highlights effectively the culturally speci c elements of IT.
Additionally, unlike other parts of the world that were similarly distanced from the West, by 1999, there was enough investment in Central Asia-due to natural resources and the strategic importance of the region in the wake of the dissolution of the Soviet Union-that there was a critical mass of IT presence. By 1999, reports on the region indicated that Volume 1, Number 2, Winter 2003 initial attempts to bring Internet technology to countries such as Uzbekistan were taking hold. These early initiatives included programs that provided free e-mail accounts to families who had children studying abroad and small-scale attempts to build community networks. Reports of dial-up service being piloted in regional locations outside the capital contributed to a sense that a growing IT industry and consumer base were present.
Earlier stages of this project demonstrate that research in the region can contribute valuable insights into how one might best examine the patterns of IT adoption. In particular, culture and public policy were highlighted as crucial factors in determining IT usage. Research conducted in 2000 indicates that cultural issues associated with patterns of information seeking were a signi cant in uence on people's attitudes toward the Internet-speci cally, it was not immediately apparent to prospective users how IT could be useful as an information resource (Kolko 2002) . In addition, such preexisting habits affected how people used the Internet once they got online in terms of communication versus information tasks (Kolko 2002) . Concurrently, public policy-specically, the gap between of cial policy and practiced policy-affected potential users' willingness to overcome barriers to entry and their sense of appropriate uses of Internet resources (Kolko 2001) . For example, users revealed uncertainty about whether the Internet was either a bene t or a threat to society. Such discoveries informed the continuation of this study as our research team sought to develop an in-depth understanding of what issues need to be addressed to survey people's usage of and attitudes toward IT. Again, this work is designed to open a dialogue with existing methodologies that do not fully consider cultural context. Survey research in the former Soviet Union carries with it a series of unique challenges. Coupled with local, pre-Soviet culture, such attitudes mean that acquiring survey responses requires a complex set of approaches that includes leveraging social networks and carefully constructing the survey itself. For example, measuring household income and expenses in Central Asia is problematic because of the mix of cash, in-kind, informal, of cial, or unof cial incomes that individuals may receive (Falkingham 1999) . Similar research constraints are described in studies that depend on survey work in the former Soviet Union, including issues related to random versus strati ed sampling (Finifter and Mickiewicz 1992; Ware 2002) . However, we argue that such dif culties simply mean that it is doubly important to seek out multiple sources of information. Rather than rendering a large-scale research project impossible, such constraints require thoughtful approaches and vigilance regarding methodology and local conditions. Such methodological considerations will be discussed in detail in a subsequent article.
Overall, it does seem clear that there are limitations in current approaches that examine issues related to IT adoption and usage. In addition to the general value of examining a region in the early stages of IT development to gain insight into how local conditions affect the growth of such technologies, Central Asia has assumed a position of increasing importance for the West, and many international efforts in the region are looking at the possibility of IT to contribute to economic stability, educational opportunities, quality of health care, and growth of civil society. Although this project began in 2000, before much attention was focused on the region, recent developments provide even more of an exigency for the kind of study described here. If in fact IT can be used for development purposes, it becomes crucial to understand how to implement effectively technology in diverse local contexts.
To conduct a large-scale regional survey in spring 2003, we rst needed to obtain up-to-date information on current policy and infrastructure issues. We acquired such information through on-site research in Uzbekistan in autumn 2002 that consisted of two surveys, the results of which are reported here, and two sets of interviews. One survey was designed for Internet access points to address the importance of infrastructure discussed by the literature. A second survey was designed for professionals in the IT industry to provide another avenue of insight into the reality of training and access in the region. Conceptions of the digital divide have expanded to consider issues besides economics and access; however, it remains important to have a detailed understanding of how infrastructure informs attitudes and patterns of use. It also became important to generate our own data about infrastructure as a companion piece to of cial accounts of Internet access.
In addition to the surveys, interviews based on grounded theory were conducted to understand further the importance of preexisting patterns of information seeking on usage habits. Although this article reports only the results of the surveys, it is important to note that the interpretation of survey results is informed by the data collected during interviews. In particular, the interviews conducted with policy makers and international organizations provided insightful observations into the disjuncture between of cial stories regarding infrastructure and policy and the more commonly described lived experience with respect to these issues. The surveys were designed to demonstrate the importance of considering local conditions and cultural factors in overall IT assessment. They also helped generate an appropriate sampling method and more accurately track the in uence of policy on users' attitudes, which in turn will in uence later stages of research.
The two surveys were administered in Tashkent and Bukhara, Uzbekistan, from mid-November 2002 to early December 2002. The rst survey was administered to clerks or managers at public Internet access points, primarily Internet cafes that are commonly called Internet clubs. Some surveys were also distributed at universities and sites run by nongovernmental organizations (NGOs). The second survey was administered to IT professionals at their place of employment. As previously noted, both surveys were designed to provide an additional element in an overall research agenda that included interviews with IT policy makers and members of international organizations administering programs related to IT.
The Internet access points survey sought to assess the state of Internet technology and its accessibility in Uzbekistan. Part of the goal of this survey was to assess how the presence of Internet technology had changed since December 2000 and demonstrate the value provided by situating a research project within local concerns. In addition, the survey was designed to obtain reliable information that could supplement of cial gures and statistics.
Volume 1, Number 2, Winter 2003 Participants Our initial sample included 55 Internet access points: 46 from Tashkent and 9 from Bukhara, a major secondary city in the country. Four Internet access points in Tashkent refused to participate, two locations no longer had Internet access, one location was a games-only establishment that did not have Internet access despite its sign that advertised access, and one signed Internet location was out of business. With the exclusion of these nonresponsive sites, the nal sample in which surveys were successfully administered was 47, with 38 of these respondents in Tashkent. Uzbekistan provided a challenging environment for obtaining a representative sample of Internet access points. The country lacks reliable centralized information resources such as business directories or consumer agencies. Because many records are inaccessible because of bureaucratic policies, and not all businesses are of cially licensed or legally registered and thus are not listed in of cial resources. Given the lack of a central listing of Internet access points, alternative methods for identifying these points were required. Relying on minimal street-level advertising and word of mouth, the researchers worked with local guides to identify Internet access points in Tashkent. Two of the researchers (Kolko and Wei) relied on Kolko's previous familiarity with the city, which stemmed from her having lived and worked in Tashkent and having researched Internet development during the last 5 months of 2000. As a starting point in identifying the fall 2002 sample for Tashkent, Kolko used names and addresses of Internet access points that were operating in Tashkent as of December 2000. Further points were identi ed by suggestions from operators and patrons at those access points, knowledge of local guides and youth involved with technology, and focused drives and walks throughout the city. This last canvassing method relied on a city map, divided into two sectors, from which the researchers identi ed districts most likely to have viable commercial establishments. Sections were chosen for further investigation based on a mix of centrality and use. The researchers concentrated on neighborhoods with retail shops that seemed the most promising locations for Internet clubs. In addition, fashionable shopping districts and upper-middle-class residential neighborhoods were carefully combed for Internet cafes. The areas around major universities also received particular attention. The researchers' goal was to identify all businesses that displayed Internet or computer access signs. They then noted the location of such businesses on a city map for future reference.
A local research assistant used a similar method to identify Internet access points in Bukhara. The sample in both locales was deemed to be adequate. International agencies report extremely small numbers of Internet access points in Bukhara, and in interviews individuals claimed there were ve to eight Internet access points in Bukhara, and this research team identi ed nine. The sample in Tashkent was also deemed successful. In 1 week, the research team visited 46 Internet access points. Although the latest of cial report published by the Uzbek government places the number of Internet cafes at more than 100 in Tashkent ("Number of Uzbek" 2003) , it is impossible to say with certainty how many such businesses there are. However, the research team remains con dent that the number of sites that it visited was signi cant given conversations with local guides and members of international organizations. The majority of sites (n 5 38) were commercial Internet cafes; however, ve were at educational institutions, one was at an NGO, and three were at hotel business centers.
Survey Instrument
The survey was designed to assess the level of technology and services at public Internet access points. The secondary purpose of the survey was to gather the impressions of operators of Internet access points about who their customers were and what they did with the computers. Speci cally, survey questions addressed general operations, services, Internet connections, software and hardware, and attitudes about computers and the Internet. Other questions included estimates of customers' ages and gender. The survey was composed of multiplechoice questions, short open-ended questions, and Likert-scaled questions. The survey also included a consent form that told participants about the study and explained that their participation would help researchers understand Internet development in Uzbekistan. The survey stated that answers were anonymous and participants could stop at any point.
General Procedure
To administer the survey, usually only one researcher, sometimes with an interpreter, entered the Internet access point and asked the staff person on duty if 6 Information Technologies and International Development he or she would ll out a survey. The researcher read an oral consent form that discussed the stress of the study as that associated with lling out any survey. The researcher then gave participants the survey and waited for them to ll it out, noting their oral comments. In some cases, a survey was left with participants who were too busy to ll it out at the moment and the researcher returned later to retrieve it. Because no questions were compulsory, the sample size varied per question and is so noted in the results. Some open-ended questions were answered in Russian or Uzbek and were translated during data analysis by an Uzbek student at the University of Washington. As the survey was completed, the researcher also made brief notations about the location, including the appearance of the computers, furniture, aspects of clientele, and other related observational data. All quantitative data were analyzed in SPSS 11.5 for Windows and in Microsoft Excel XP.
The IT professionals survey sought to assess the mode and level of computer training available in Uzbekistan.
Participants
There were 29 participants: 10 in Tashkent and 19 in Bukhara. Participants were selected based on their work within computer-related businesses that were visited by the researchers, or because of their work as faculty in computer-related elds at universities. The respondents from Bukhara were primarily from local universities. Because of the limited time spent in Uzbekistan, priority was given to the Internet access survey rather than the IT professionals survey.
Survey Instrument
Survey questions addressed participants' history, training, and work with computers and the Internet. The survey also assessed attitudes of IT professionals-sophisticated computer users-toward IT and the possible bene ts of IT to Uzbekistan. The survey contained mostly short-answer questions and a few multiple-choice questions. The survey included a consent form that told participants about the study and how their responses would help research about Internet development in Uzbekistan.
General Procedure
To administer the survey, usually only one researcher, sometimes with an interpreter, entered an access point where an IT professional was known to work and asked the IT worker if he or she would ll out a research survey. Participants were told their answers were anonymous and that they could stop anytime. The researcher also read an oral consent form that discussed the stress of the study as that associated with lling out any survey. Then the researcher gave participants the survey and waited for them to ll it out, noting their oral comments. Because no questions were compulsory, the sample size varied per question and is so noted in the results. Most surveys were answered in Russian or Uzbek and therefore were translated during data analysis by an Uzbek student at the University of Washington. All quantitative data were analyzed in SPSS 11.5 for Windows and in Microsoft Excel XP.
Although results of the interviews are not reported here, because we relied on the interviews for interpreting some survey results we brie y review the scope of the interviews. Quantitative results were deemed signi cant at an alpha level of .05 or less. In some instances, when standard deviations are extremely large, both medians and ranges are also reported. Where percentages add up to more than 100, multiple answers were allowed. Finally, sample sizes are reported per question and should not be confused with a speci c number (n) for a given percentage.
Internet Access Point Operations
The rst series of questions about the general operations of the Internet access points concerned the amount of time Internet access points had been in business and the number of computers at the sites. These questions were designed to give background data on how the state of access opportunities has changed. Since Kolko's (2001) research shows that 2 years previously there were 12 commercial Internet access points in Tashkent, the researchers thought it would be valuable to understand the rate of change since that time. It seemed particularly interesting to examine whether there had been a recent explosion of site activity or whether there had been steady growth over the previous 23 months. In addition, the questions related to the number of computers at the sites were designed to add a level of granularity to understanding the scope of Internet access. In something of a nod to postmodern theory, the researchers had a signi cant interest in determining the levels of "truth" when it comes to access and infrastructure. Numerous Internet access points with very small numbers of working computers hooked to the Internet, for example, tell a different story from that of access points with multiple computers with constant traf c.
To that end, the rst series of questions attempted to get past the surface report of infrastructure development communicated by the proliferation of Internet club signs throughout Tashkent. As became apparent during this research, walking through the doors of Internet access points provided a picture of commercial Internet access that was both more detailed than and at variance with of cial reports. For example, at least two clubs that had signs advertising Internet no longer had Internet services because of connectivity problems. One Internet sign was found for a club that had relocated or gone out of business some time ago. One club said that it did not have Internet at the moment but that a computer support person was scheduled to come by to turn it back on (this access point refused to participate in the survey). Another club had no electricity when the research assistant visited it. Another club advertised Internet but was a games-only facility.
As it turns out, most sites were relatively new: the Internet access points had been open for an average of 1.24 years (SD 5 1.30, n 5 47) with a median of 9.6 months and a range of 2 days to 6.08 years. The sites had an average of 10.26 computers (SD 5 10.73, n 5 46) with a median of 7 and a range of 2 to 57 computers. The median reveals that most sites had relatively few computers. About 72% of the sites' machines had Internet access: on average the sites reported having 7.35 computers connected to the Internet (SD 5 3.77, n 5 43). All sites were open Monday through Friday (n 5 42) and most were also open on Saturday (97.6%) and Sunday (78.6%). Given the number of computers that could be connected to the Internet, even if all of these computers were connected at all times, less 8 Information Technologies and International Development than 75% of the patrons of the Internet cafes could use the Internet at any given time. In actuality, many users do not use the Internet when they pay for computer access at an Internet cafe, as later results illustrate. It is important to note that using public access points is the primary way that users gain access to the Internet because private computer ownership is extremely rare.
Internet access in Uzbekistan is expensive. The average cost per hour of access was 1,656 sum (SD 5 2,457.37, n 5 38), or about US$1.35 at the unof cial exchange rate in place when the survey was conducted. The median price per hour was 1,010 sum, and the price per hour ranged from 100 sum to 14,760 sum. The highest charge of 14,760 sum per hour was converted from the US$12 that one site (a hotel business center) charged. The sample included business centers in Tashkent because they are open to locals; however, they cater primarily to foreign visitors and charge high rates by local standards. A more accurate overall picture emerges when Tashkent hotel business centers are excluded from the analysis-the average cost per hour for Internet access was 1,068 sum (SD 5 335.20, n 5 35) or about US$0.87, and the price per hour ranged from 100 sum to 2,000 sum (see Figure 1) . The cost remains extremely expensive by Uzbek salary standards, estimated at US$20 to US$30 per month (Degtiar 2000 ; US Embassy Tashkent 2001).
The prohibitive expense for Internet access, at least according to of cial salary gures, indicates that using the Internet is a luxury for local citizens. It is also worth noting that, for a typical employee of an Uzbek company, signi cant use of the Internet at a commercial site would signal to one's peers that one has access to larger amounts of cash than would be generated by one's salary. Because Uzbeks tend not to use banking systems for their savings, it is important not to advertise to one's neighbors that one has large amounts of cash. For example, people who work with foreigners and thus have access to hard currency (the sum is nonconvertible) try to minimize or obscure the source of their income because it can make them a target for robbery. Additionally, signaling such wealth might attract attention from the local tax police. It is worth noting the cascade of effects generated by the use of IT, especially if the goal is to generate widespread interest in using the technology for a range of purposes.
Although access points had different, and sometimes multiple, fee structures for Internet access, the difference in fee structure is less important than the cost incurred for use. The majority of the sites (82.6%) charged by the hour for Internet access (n 5 46). Given a price structure that depends on time spent online, and given that such fees are quite expensive, customers are likely to be sensitive to time spent online and this sensitivity may affect how users employ the technology. In addition, some access points had pricing structures that charged based on the megabytes downloaded or uploaded. Such a pricing structure can further affect usage habits by inhibiting casual downloads of information.
After an hourly charge, the next most common charge structure was free access: 15.2% of the sites charged nothing for Internet access; these sites were operated by one NGO, three universities, and three commercial organizations. A few of the commercial sites indicated they offered free access; however, those sites probably re ected special offers because they also indicated that they charged in other ways. Some sites charged a daily fee (4.3%) or a membership fee (4.3%). Other charge structures were used by 8.7% of the sites.
Internet access points in Uzbekistan usually also offer the use of computers separate from the Internet. The opportunity to use computers without access to the Internet was available at 97.8% of the Internet access points (n 5 45). Most sites (90.9%) charged by the hour for using computers without accessing the Internet (n 5 44). The median price per hour for computer-only access was 600 sum and ranged from 400 sum to 14,760 sum. Again, the high gure of 14,760 sum is converted from the US$12 that one hotel business center actually charged. Excluding the Tashkent hotel business centers, the average cost per hour for computer use without Internet was 669 sum (SD 5 283.67, n 5 36) or US$0.54. Without the hotels, the price per hour ranged from 400 sum to 2,000 sum.
According to estimates by the Internet access points concerning customers' use of computers, 66.1% of the customers at the Internet access points use computers to access the Internet (SD 5 27.38, n 5 43) and 26.5% use computers without accessing the Internet (SD 5 24.72, n 5 43). The two questions were asked separately in different locations within the survey. There was a signi cant inverse correlation between the percentages of customers using the Internet versus those not using the Internet (r 5 20.731, p 5 0.000). In other words, sites that estimated they had many customers using the Internet also estimated that they had fewer customers not using the Internet. The inverse was also true: sites that estimated they had few customers using the Internet also estimated they had more customers who did not use the Internet. In telling the story of Internet development in Uzbekistan, a surface observation indeed reveals numerous Internet cafes with a signi cant customer base. However, it is important to acknowledge that closer analysis reveals that not all activity at Internet access points is in fact Internet-related.
Some Internet access points accepted reservations to use the computers. Of the 43 sites that answered this question, 9.3% always required reservations, 53.5% sometimes required them, and 37.2% never required them. Sites estimated that, on average, 15% of their customers make reservations (SD 5 28.47, n 5 35). The availability of Internet access for drop-in use encourages casual use and can be seen as an encouragement for nascent users who may be unfamiliar with a reservation process and may nd being turned away from an access point a barrier to entry.
In trying to ascertain other ways that sites attempt to overcome barriers to entry, the survey asked whether sites offered any instruction for using computers or speci c programs. The majority of sites (62.8%) reported they did not offer any classes. The minority of sites that did offer classes, however, offered an average of 3.63 classes and ranged from 1 to 11 classes (SD 5 2.58, n 5 16). Classes taught most commonly include e-mail (offered by 30.2% of the sites), word processing (27.9%), Web searching (25.6%), and Web design (14.0%). Other classes taught include HTML, chat or instant messaging, and online games (each offered by 7.0% of sites) and Web programming, programming, and newsgroups (each taught by 2.3% of sites).
Sites varied with regard to the fees they charged for such classes: 54.5% of the sites charged a fee, 36.4% did not charge a fee, and 9.1% used other charge methods. A few Internet access points hosted special Internet events such as network gaming parties (8.9%). This portion of the survey was designed to discover whether community-building activities were taking place at Internet access points. Given the communal nature of Uzbek society, it seemed possible that Internet access points could be developing as a kind of social center to supplement traditional meeting places.
In trying to ascertain the social function that Internet access points may be playing, the survey pursued additional questions to measure what kinds of subtextual encouragement or discouragement of participation may be practiced. Uzbekistan exhibits many characteristics of a post-Soviet country, including a general suspicion of authority. There is a signi cant police presence in the country, and residents are required to carry passports and registration papers (that provide documentation of what city or town they are legally allowed to live in) at all times. Showing identi cation is not a negligible issue in this country that is often cited by the international community for its human rights abuses. Thus, being required to show identi cation papers could reasonably be considered an obstacle for a potential user in Tashkent who, for example, was unable to receive of cial permission to live in the city. Therefore, the survey asked respondents to report whether their access point required users to show identi cation. The response rate for this question was 42 sites, and 14.3% reported they ask customers to show identi cation cards. Of those that ask customers to show identi cation cards, 50% reported recording the identi cation (n 5 6). The issue of recording identi cation information is especially interesting in light of later questions regarding whether the access points tracked or logged customer activity online. If these were of cially registered businesses, one might expect that they would ask customers to show identi cation papers, in keeping with what one might expect government policies to be. Of interest, in the rst ve cafes surveyed, the researchers asked if they could photograph the layout and were refused in four of them.
Customer Demographics
Internet access points estimated that they had an average of 263.18 customers weekly (SD 5 211.49, n 5 37) with a median of 200 and a range of 15 to 1,000 customers. Most Internet access sites reported serving mostly young males. Sites estimated that 59.7% of their customers were male (SD 5 16.23, n 5 45) and 40.1% were female (SD 5 16.31, n 5 45). For comparison, the March 2001 longitudinal survey administered by Pew Internet and American Life Project reported that from the 1,039 respondents who used computers at least occasionally, 45.1% were male and 54.9% were female-a slightly more even distribution across gender than our survey discovered but also a reversal of usage per gender.
Sites also reported that 67.2% of their customers were below the age of 30 (SD 5 19.81, n 5 42), 28.2% were between the ages of 30 and 60 (SD 5 17.10, n 5 41), and 4.0% were over the age of 60 (SD 5 5.98, n 5 41). It appears that in Uzbekistan the majority of computer users are younger than US computer users. Of Pew's reported computer users, 15.9% were aged 18 to 29, 67.9% were aged 30 to 59, and 13.9% were over the age of 60. Our data and the Pew data are dif cult to compare though because (1) the Pew surveys exlude people younger than 18 and (2) Uzbekistan has a very high proportion of young people. Speci cally, 34% of the population of Uzbekistan is under the age of 15, compared with the United States where 21% of the population is under the age of 15 (World Population Prospects 2003) .
Software and Computer Equipment
Most sites (97.9%) reported that they used some version of Windows for the computer operating system on their computers. The most popular version was Windows 98, run by 62.8% of the sites (n 5 43), followed by Windows XP (32.6%), Windows 2000 (18.6%), Windows 95 (9.3%), Windows ME (7.0%), and Windows NT (2.3%). The high percentage of sites running Windows XP implies that their computers probably have at least the 300-MHz processor and 128 MB RAM that is recommended for running XP. One Web analyst estimates the global XP market share at 20% of all computers on the Internet ("Microsoft Internet Explorer 6.0" 2002). Although the high rate of Windows XP usage in Uzbekistan is curious given the economic situation in the country, having a penetration rate in Uzbekistan that is three times the global usage rate may re ect local practices regarding copyright. Generally speaking, a CD (music or software) can be purchased on the street for approximately US$3.00 to US$5.00.
Other operating systems that were reported in use in conjunction with Windows included Linux (8.5%) and Unix (2.1%). One Internet cafe reported using FreeBSD exclusively. That cafe was observed to have computers with adapter plugs, indicating that the computers were not local assembly. At least one of the computers at this site had a sticker from an Ohio vendor, further suggesting the machines were from overseas. The managers of the cafe were probably sophisticated computer users because they could support an unusual operating system and had connections with a foreign computer source.
All sites reported offering some kind of Internet access software such as Internet Explorer, Outlook Express, or FTP. On average, sites had 1.91 kinds of Internet access software (SD 5 1.02, n 5 47). All sites had Internet Explorer (n 5 47). Outlook was available at 34% of sites, Outlook Express at 14.9%, FTP at 14.9%, Opera at 10.6%, Netscape at 6.4%, and Telnet at 4.3%. Other Internet access programs were available at 6.4% of sites.
Other kinds of computer-related services or equipment were reported as available at almost all Internet access points. Of the 46 responses to this question, 95.7% of the Internet access points had a printer, 80.4% had a scanner, 17.4% had a digital camera, and 15.2% had other computer-related services or equipment such as Web cameras. Only one site answered that it did not offer any computerrelated services or equipment other than computers. Researchers did not verify the functionality of these peripherals. Very few Internet sites (4.4%) reported that special hardware or equipment was available for users with disabilities (n 5 45); however, the response was slightly higher (15.2%) for sites reportVolume 1, Number 2, Winter 2003 ing that they offered special software for users with disabilities (n 5 46). These sites were all commercial sites and the one NGO site surveyed. No university sites reported having special hardware or software for users with disabilities.
Software and hardware upgrades were reported to occur fairly often. Sites stated that they upgraded their software once every 2.71 months (SD 5 2.31, n 5 36) and their hardware once every 5.75 months (SD 5 3.28, n 5 32). The reported frequency of software upgrades and the frequency of hardware upgrades signi cantly correlated (r 5 0.527, p 5 0.004), meaning that the sites that reported upgrading their software often also reported upgrading their hardware often. The software upgrade question received a 77% response rate, and the hardware upgrade question received a 68% response rate. The relatively low response rates to these questions could re ect the fact that the survey respondents themselves do not participate in the upgrade process at their sites.
Internet Connections
In response to a question about what ISP the sites used, of the 39 responses, the sites named 17 different ISPs. The ISPs that were named included national and regional ones, that is, some served all of Uzbekistan and others served only a local area such as Tashkent. The most frequently named were Uzpak (17.9%) and Sarkor (15.4%). Other frequently named ISPs included Intal Telekom (10.3%), Osiyo Express (7.7%), TPS (7.7%), and UzSciNet (7.7%). Other ISPs included BCC, Naytov, Osyolink, and TKT. One site declined to name its ISP, stating that the information was con dential.
The most common Internet connection method reported by sites was dial-up (65%) and some sites used more than one method. Some sites reported using ISDN (17.5%), cable (15%), digital subscriber line (DSL; 7.5%) and other methods such as radio Ethernet (5%). Reportedly, DSL technology is unavailable in Uzbekistan; therefore, respondents who indicated they connected through DSL may have confused it with another advanced connection method such as Integrated Services Digital Network (ISDN).
Connecting to the Internet can be problematic in Uzbekistan; the telephone lines are poor and relatively low bandwidth is available. The average connection speed reported was 111 kbps (SD 5 302.50, n 5 42), with a median of 49.5 kbps and a range of 2 kbps to 2 mbps. The average connection speed may be more accurately viewed when a few outlier data points are removed (the three sites that reported unusually slow speeds below 14.4 kbps, and the one site that had a 2 mbps connection through radio Ethernet). With outliers removed, the average connection speed was reported to be 70 kbps (SD 5 48.31, n 5 39). Sites reported experiencing an average of 3.16 Internet connectivity problems per week (SD 5 3.61, n 5 31) with a median of 2 problems per week and a range of 0 to 16. The question about Internet connectivity problems per week received a low response rate of 66%, probably because some respondents did not work at the site enough hours each week to be able to estimate the answer.
The relatively slow connection speed will also in uence people's usage habits when they do go online. Image-intensive sites are less likely to be accessed by a customer base that is sensitized to a high per-hour access charge. On the other hand, users may choose strategies such as turning off images on Web pages to facilitate timely loading of pages and thus reduce the expense associated with browsing. However, the design expectation of Lynxlike image description seems to be falling away from common practice. This, of course, affects the quality of content that can be downloaded by a consumer in Uzbekistan who is paying more than an average day's wages for an hour of Internet access.
Grouping Internet connection methods into two categories-dial-up and more advanced technologies such as ISDN or radio Ethernet-provides a clearer picture of connectivity problems in Uzbekistan. A two-tailed t-test revealed that signi cantly more problems (M 5 4.18, SD 5 4.451, n 5 17) are experienced by sites that use dial-up connections than by sites that use a more advanced technology (M 5 1.31, SD 5 1.306, n 5 10), t(25) 5 2.480, p 5 0.022. Those who depend on dial-up access may subscribe to more than one ISP to guarantee more consistent connectivity.
Internet Policies and Monitoring
One section of the survey focused on whether Internet access points regulated their customers' use of the Internet. Most of the sites (77.8%) reported having an Internet use policy for customers (n 5 45). Of the 35 sites that reported how they publicized their use policy, most orally inform their customers of the policy (77.1%) or post printed in-
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A majority of the Internet access sites (86.4%) stated that they monitored their customers' use of the Internet. The monitoring methods varied. At 71.1% of the sites (n 5 38), site staff members were reported to monitor customer use. Internet use was also reported as being monitored through software (42.1%), customer self-monitoring (13.2%), and volunteers (5.3%).
Filtering software to block pornography, for example, was reported as being used by 42.2% of the sites (n 5 45). The kind of material considered objectionable varies and thus the targets of such monitoring uctuate, but pornography and antigovernment or in ammatory activities are common targets. In some cases, patrons are cautioned against visiting illegal sites, which would include the sites of the opposition political parties Birlik and Erk.
Attitudes About Computers and the Internet
Respondents were asked to rate their level of agreement with a series of statements about policies and procedures at their establishment on a ve-point Likert scale. A list of the questions and the response frequencies are shown in Figures 2 and 3 . When asked their level of agreement with a statement that "customers are happy with the speed of Internet access at this site," two-thirds of respondents agreed or strongly agreed, whereas only 11.1% disagreed or strongly disagreed. When asked their level of agreement with a statement that "our ISP keeps logs of Internet activity," nearly half of the respondents agreed or strongly agreed, whereas 42.5% were neutral, and 10% disagreed or strongly disagreed. This low rate of disagreement with the statement indicates that very few users feel their browsing is anonymous. It is important to note that when these surveys were distributed, government policy had just changed with respect to allowing ISPs other than the government telecom to operate as the nal connection point to external Internet material. The high rate of neutrality in the response, combined with the low level of disagreement, indicates that although not all users may articulate that logging is occurring, they are unwilling to say it is not happening.
Respondents' level of agreement with the statement that their "workstations/servers are safe from hackers" more distinctly split the respondents' answers: 38% agreed or strongly agreed whereas 38.1% disagreed or strongly disagreed. This almost equal split across the Likert scale provides interesting insight into general perceptions about security and the risk posed by hacking. We argue that the strong feelings on either side of the scale, rather than a larger response rate of uncertainty, re ect convictions that may be grounded in opinion rather than knowledge of actual risk. Part of the point of this section of the survey was to ascertain the level of awareness of government policy and other regulatory elements regarding IT.
Respondents' level of agreement with the statement that "the government monitors Internet activity at this site" revealed that 42.5% of respondents agreed or strongly agreed, 32.5% were neutral, and 25% disagreed or strongly disagreed. These numbers are particularly interesting in light of the responses regarding ISP monitoring. Because the ISP with which the sites contracted (with the exception of the one NGO-sponsored site) ultimately owed through the government ISP, the discrepancy in these responses indicates some sort of lack of connection between the local sense of connectivity and the actual workings of government regulation in the country. Of course, such unfamiliarity with the minutiae of government regulations about Internet access and acceptable activity is hardly unique to Uzbekistan. Americans have similar dif culty understanding the byzantine regulations regarding le sharing, ISP responsibility for members' activity, and acceptable use of public library computers in the United States.
On the other hand, the level of agreement with the statement that the access point is "legally responsible for customer behavior on the Internet" was split in almost equal thirds among disagree or strongly disagree, neutral, and agree, or strongly agree. This split seems to portray a similar confusion regarding how regulations actually affect business. Again, government positions on such activity seem to change regularly, both in Uzbekistan and in the rest of the world; therefore, although the confusion may not be unusual, it is part of the general mood that affects people's willingness to use a technology. Particularly in a country with something of a reputation for rights abuses, engaging in activity that may or may not be considered illegal carries with it relatively high risks. It is possible that people's unfamiliarity with regulations and concurrent penalties Volume 1, Number 2, Winter 2003 13 provides a barrier to entry: better to be safe than sorry.
Finally, the level of agreement with the statement that "customers cannot access some Web sites because of government policies" revealed that 46.4% agreed or strongly agreed, 26.8% were neutral, and 26.8% disagreed or strongly disagreed. Nearly half of the respondents agreed that the government outrightly censors Web sites. As we created this survey, we were wary of the wording of this question, especially given the risks associated with criticizing the government. In that sense, then, it seems reasonable to project that some of the neutral responses may have been from individuals who were uncomfortable expressing an opinion.
The level of agreement on these statements also revealed many signi cant correlations (see Table 1 ). The level of agreement concerning workstations being safe from hackers signi cantly correlated with the level of agreement about customers being happy with the Internet access speed at the sites and their level of agreement regarding their legal responsibility for customer behavior on the Internet. It is interesting that the level of agreement concerning customers' happiness with Internet speed at the site also signi cantly correlated with the level of agreement concerning ISPs keeping logs of Internet activity at the sites. And the level of agreement concerning the government monitoring Internet activity at the site signi cantly correlated with the level of agreement about customers not being able to access some sites because of government policies. This last correlation in particular demonstrates a consistency in response regarding acknowledgement of government control over Internet-related communications.
The IT professionals survey was administered to 29 IT professionals: 10 in Tashkent and 19 in Bukhara. Although the sample size was smaller than desired, the results paint a preliminary picture that can inform later work. Because of the space constraints, the results of this survey are discussed only brie y.
Respondents were asked about their history with computers. In part, this was to give us an idea of the depth of knowledge that people in the industry have about IT and whether that knowledge is the result of formal education or informal learning. In the United States, for example, programming experience is often gained through informal channels or as the result of individual effort (Batt, Christopherson, Rightor, and Van Jaarsveld 2001; Boston Consulting Group 2002 ogy is relatively new, curricula are often slow to change and incorporate new materials; this pattern can be seen clearly in the history of computer science curricula in the United States and the slow arrival of courses on languages such as Java. Because IT is in its early stages of development in Uzbekistan, we hypothesized that workers in the IT industry would have gained some of their knowledge through informal channels. On average, respondents rst used the computer in 1993 (SD 5 4.89, n 5 26); the median year was 1994 and the range was from 1978 to 2000. For 51.7% of the respondents, their rst computer use occurred at school (n 5 29). Another 10.3% indicated they rst used the computer at university or at an institute (a place of higher education). In other words, 62% of respondents used a computer for the rst time in an educational setting. The second most common place where respondents rst used a computer was at work (24.1%). The clear majority of respondents rst used a computer in a school or university setting or at work, suggesting that computers in Uzbekistan are more common in those settings. Other places where respondents rst used a computer included home (6.9%) and a pay public access point (6.9%). All respondents rst used the computer in Uzbekistan (n 5 29).
Of the 29 respondents who provided answers about where they learned about computers, 55.2% studied computers at school, 53.6% studied computer programming at school, and 75.9% reported knowing a programming language. We can infer that about 45% learned about computers and about one-third learned programming languages outside of a formal school setting.
The survey also assessed the respondents' history with the Internet. All respondents reported having used the Internet (n 5 29). On average, respondents rst used the Internet in 1999 (SD 5 2.63, n 5 27) with a median year of 2000 and a range from 1990 to 2002. The Internet was rst used at work by 37.0% of respondents (n 5 27). Other places where the Internet was rst used include a pay public access point (22.2%), university or institute (14.8%), a free public access point (7.4%), and home (7.4%); 11.1% reported that their rst Internet use was in another location such as a friend's house or at a computer center course. Unlike the responses for rst computer use, there is no de nitive majority for any location where the Internet was rst used, suggesting the Internet is not uniformly located in any one kind of location at least in terms of how people in Uzbekistan gain their initial experience with the technology. For 85.7% of respondents, this rst Internet use was in Uzbekistan (n 5 28). Of the people whose rst Internet use was outside of Uzbekistan, one rst used it in Korea and another in Siberia. A majority of respondents (85.7%) stated that the Internet played a role in their jobs (n 5 28). Of those who elaborated on how the Internet is used in their jobs, 81.3% (n 5 16) reported that they used the Internet to gather information. The Internet is used for communication with others by 12.5% of the respondents. Another 12.5% indicated that they used the Internet for software, presumably to download it or install patches or updates. Some respondents reported more than one Internet role in their jobs; therefore, percentages total more than 100. On average, respondents' employment was reported to have involved computers since 1994 (SD 5 7.51, n 5 21) with a median year of 1997 and a range from 1976 to 2001. This question actually received 27 responses, but 6 of them were discarded because the respondents misinterpreted the question and gave the wrong kind of answer such as their hours of employment during the day.
Communication with other IT professionals was important to our respondents: 84.6% (n 5 26) said they communicate with people in the computer industry. On a scale of 1 to 5, where 5 is most important, 78.6% (n 5 28) said that it was most important to communicate with others in the computer industry. The other responses are as follows: 7.1% rated the importance as a 4, 7.1% rated the importance as a 3, 3.6% rated the importance as a 2, and 3.6% rated the importance as a 1.
Respondents were asked to estimate what percentage of people in Uzbekistan own a computer. The mean response was 21.37% (SD 5 21.79, n 5 26); the median response was 15.00% with a range from 0.05% to 85%. We also asked them to estimate the percentage of people who use the Internet. The mean response was 11.51% (SD 5 12.95, n 5 26); the median response was 6.50% with a range from 0.01% to 55%. Such discrepancy in reported gures contrasts even more starkly with government gures; these gaps motivated the survey component of this part of the research, and they point to the importance of conducting primary research to generate a picture that does justice to the complexity of actual infrastructure issues.
Although the results from the two surveys reported here are still being assessed, some interesting patterns emerge. Although our survey shows that it is prohibitively expensive to use the Internet, the government of Uzbekistan is reporting that huge numbers of people going online. Also, a striking number of cafes report owning a variety of peripheral equipment. What also struck the researchers while performing the eldwork was the number of cafe patrons who were using games, suggesting that later surveys could pro tably investigate how gaming can function as an entry point to Internet activity.
These access points in a country as poor as Uzbekistan are not all bare-bones operations and they seem to be striving to build their customer base by being open 7 days a week, a few claiming to be open 24 hours a day. Notably, in a country with somewhat comprehensive censorship policies, a country that is often characterized as a police state,
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Our customers are happy with the speed of Internet access at this site.
Our ISP keeps logs of the Internet activity at this site.
.339 40 .032
The government monitors Internet activity at this site.
Customers cannot access some sites because of government policy.
.324 39 .044
few Internet access points report asking patrons to show ID. And when the operators of the Internet access points were queried about potentially invasive issues, they responded with more frankness than we had anticipated. Combined with the cafes' refusal to request IDs from patrons, this seems to place Internet cafe activity outside the conventions of mainstream cultural activity in which people may be willing to take more risks. The questions asked during these surveys were driven by attention to local cultural issues, and the responses provide a nuanced perspective on IT access and usage. For example, understanding how censorship policies are affecting everyday Internet use, how registration issues may contribute to barriers to use, and whether reservations policies prevent casual use of computers all provide information that generates a detailed version of Uzbekistan's readiness for further IT development, particularly with respect to getting people other than early adopters to use the Internet.
As the results of these surveys show, particularly the responses from Internet access points, infrastructure cannot be understood simply or easily as the result of number of ISPs or level of telephony development. Rather, the extent of access that is truly available to prospective users deals with issues related to cost, availability, risk of government enforcement of regulations that may or may not be understood, and other factors that may be hidden behind a proliferation of Internet club signs. To draw an accurate picture of IT development in a region, and thus accurately chart a path for development efforts that use IT, it is crucial to dig a bit deeper and ask questions that re ect an awareness of challenges faced by local citizens.
Ultimately, the survey results reported in this paper were combined with the two sets of interviews conducted in November 2002 and the results used to develop a survey that was distributed in March 2003. Although some of these interviews addressed Internet use speci cally, they also were conducted to develop a better understanding of what cultural patterns are already in place that may in uence how people use the Internet. The March 2003 survey tracked individuals' attitudes toward the Internet and their usage patterns of the Internet and built on the hypothesis driving this study-namely, that culture, public policy, and infrastructure all play a signi cant role in how IT develops in a speci c setting. Although numerous surveys have been developed for distribution throughout the world, this project seeks to create survey content that balances the in uence of policy, culture, and infrastructure. The responses of users and nonusers to the upcoming survey in this location of nascent IT development should provide insight into how these forces are in uencing peoples' response to Internet and related technologies.
